INTRODUCTION
We have recently shown that a PtlGaAs Schottky interface with excellent qualities and a direct Schottky contact to quantum wells (QWs) with two dimensional electron gas (2DEG) can be made by our in-situ electrochemical process.l'2) The in-situ etched GaAs surface was very smooth, and no oxidized and disordered layer was produced at the interface. In addition, the unique feature of this process is that it allows selective and lowdamage deposition of Pt only to the QW edge, as schematically shown in Fig.l(a) . No other technique provides such a feature. This technique seems to be useful for formation of quantum structures. An example of quantum well wire (OWW) formation is shown in Fig.1 In order to further investigate the depletion characteristics of the Schottky/QW baniers, the SEM/EBIC measurements were employed. Figure 4 shows the crosssectional and plane SEMiEBIC images with corresponding schematic representations of beam scan geometry. In the cross-sectional EqIC image, the peak positioned at the depth of 500-8004 from the surface, supporting that the largest electric field is provided by the Schottky barrier located at the GaAs QW region. The signal shows a fairly good correspondence to the structure given in Fig.2, although The depletion width as a function of the reverse bias voltage, obtained from the EBIC in-plane image, is shown in Fig.5 . In the 3dimensional?-dimensional contact systems, the depletion width, d6"p is expected to be proportional to the applied voltage as follows:s)
Theoretical calculation of the dependence of the depletion width on the applied voltage is also given in Fig.5 .
As can be seen, the width obtained from the EBIC image is close to the calculation with o.=1x1012cm-7 which was confirmed by the Hall measurement.
These results demonstrate that direct and selective Schottky contacts to QW with well-behaved depletion characteristics can be realized by the present in-situ electrochemical process. Thus, the technique was applied to formation of the wire structure shown in Fig.l(b) . Figure 6 shows the plane SEM/EBIC image of the L8-,nm wide wire with double side gates which consist of direct Schottky/QW contacts. Potential baniers are clearly seen at both edges of the wire. of the EBIC peak compared with that in Fig.4 seems to be due to the leakage current. In fact, the current between the ohmic electrodes was found to be modulated by the side gate voltage, as shown in Fig.7 
